Although Brice & McKissock (1965) published a paper based on a survey of 145 patients, the importance of this subject is not widely recognized: too often the apparent hopelessness of the condition is considered a contraindication to energetic treatment and the patient is allowed to die paraplegic. The purpose of this paper is to show that such a policy is unwarranted. The results appear to justify a report of only 12 patients.
The mode of presentation has been usually as follows: A patient known or suspected to have malignant disease has complained for some months of fairly severe backache, localized, unremitting but only occasionally with girdle pain. Slow deterioration in walking develops, though this may be so insidious that the patient only recalls it in response to direct questioning. After a further few weeks, or sometimes after several months, a sudden paraparesis occurs. Acute retention of urine is frequent but not invariable, but chronic retention with overflow has occurred in all patients.
Of the 12 patients, 10 were women, aged from 37 to 71. The neoplasms responsible have been: carcinoma of breast in 4 cases; haemangioblastoma of breast, carcinoma of cervix uteri, carcinoma of ovary, carcinoma of pancreas, carcinoma of rectum, lymphoblastic reticulum cell sarcoma: one example each. The 2 men had carcinoma of the prostate. The small number of patients probably explains the absence of any bronchogenic carcinoma and may therefore give rise to unduly optimistic conclusions, since the prognosis for paraplegia in these patients is stated to be much worse.
Myelography has been carried out in 5 cases, one of which was a failure for technical reasons. Clear evidence of a block was found in the remaining 4. In one patient under the care of my colleague, Mr T Denness, a double block was shown, at D6 and L2. At operation, however, no abnormality was found at the upper level, though extradural obstruction was found at L2. I had previously thought that routine myelography might waste time but this opinion is almost certainly mistaken.
Surgical technique has been simple. With the patient prone and the pelvis supported so that there has been no pressure on the abdomen, the spine has been exposed through a generous midline incision. The spinous processes and laminae on both sides have been removed at the level indicated by the X-ray and neurological findings. This has usually been easy because of infiltration with growth. Working from a slightly higher level, one has exposed the extradural fat and defined the plane between it and the dura. In 8 cases, further exposure has shown a thick cuff of neoplasm, infiltrating the fat and strangling the cord. By blunt and occasional sharp dissection, this has been removed fairly easily from the dura at the back and sides but less completely at the front. The cuff has been as long as 8 cm and as thick as 12 mm. In one case, a small collar of tumour was found at DI1-12, with additional compression from a disc at D12-L1 infiltrated by growth.
What I describe as a cuff of tumour is, ofcourse, not a discrete entity but only a part of the process of invasion by neoplasm of the vertebrae and their related tissues.
In one case no cuff was found; the paraparesis was due to compression by an anteriorly placed nodule of metastasis from carcinoma of the cervix, which had spread through the pelvis. In addition to removal of the mass, a neurolysis of the first sacral nerve was done, with considerable relief of pain. In another, a reticulum cell sarcoma at D5 had compressed the cord from directly anteriorly.
In 2 cases no obvious extradural cause for the paraplegia was found. No pre-operative myelogram had been done and it may be suggested that these 2 patients had been subjected to operation unnecessarily. Nevertheless, some alleviation of pain was achieved in both and motor and sensory improvement in one.
The surgeon must be prepared to take time and to encounter hemorrhage. One of these procedures was more an anterolateral decompression than a true laminectomy. He should also be prepared to extend the field. One patient's neurological picture suggested a level at about D6-7, but the collar of neoplasm was actually located at D2-3. Most of the levels have been at the middle or upper dorsal spine.
Prognosis for motor or sensory recovery is difficult and uncertain. I agree with Brice & McKissock that if the main compression is anterior the return of power is less likely than in posteriorly placed lesions. In my small series there seems to be some correlation between the return of pulsation in the cord after decompression and the ultimate extent of recovery.
Three questions require answers and investigations are proceeding: (1) What is the precise mechanism which, in 2 cases, has precipitated paraplegia within a few days of starting radiotherapy? One assumes that it must be vascular.
(2) What is the cause of paraplegia in those patients without extramedullary compression? The presence of a sensory level would seem to exclude a carcinomatous myelopathy but metastases within the spinal cord do occur. Several spinal cords are now being studied histologically.
(3) Why should the site of cord compression occasionally be at a higher level than that indicated by neurological examination ?
Results
One patient, a forlorn hope from the beginning, died a few days after operation, though even she had been relieved of intractable sciatic pain. One man, treated very late, was relieved of pain but had no improvement in his spastic paraplegia. This was later much alleviated by some of the peripheral destructive procedures described by Hardy (1959) . Ten patients have been followed until death. All have been relieved of most of their pain; 2 had almost complete sensory return but no motor improvement; 5 were able to return home walking, 4 with crutches and one with a stick. They were able to spend from five to fourteen months in the company of their families and friends and to arrange their affairs. Their deaths were at least free from the miseries of paraplegia.
These results suggest that there is no place for hopelessness and that much can be done to relieve these patients, all of whom have been mentally alert so that paraplegia has come as yet another blow after often extensive treatment for the primary neoplasm. If the limited success associated with this condition is to be achieved, operation must be done early: investigations should be carried out as a matter of urgency without leisurely academic discussions.
DISCUSSION
Mr John Andrew (London) said that Mr Dickson had shown, by his excellent results, how well worth while in certain cases was laminectomy and decompression of the spinal cord or cauda equina where paraplegia was caused by extradural spinal metastases. Because of the nature of the disease, it was not helpful to assess results in terms of length of survival or even of completeness of neurological recovery. When paraplegia developed from cord or cauda compression, laminectomy should always be considered if the patient had at least a three-month life expectation and was fit enough to withstand the operation; even if he did not walk again unaided, the preservation or return of sphincter control and the prevention of bedsores from paraplegic decubitus and wet beds would do much to relieve the distress of the final few months of life.
The whole of the vertebral column should be X-rayed to ascertain that there were not multiple spinal deposits. A myelogram was desirable since the clinical segmental level did not invariably correspond with the anticipated spinal level; furthermore it might outline the extent of the deposit if the block was incomplete and might reveal the presence of other epidural deposits.
Laminectomy was usually contraindicated when (1) there was a very limited life expectation, (2) there had been total loss of motor, sensory or reflex function below the level of compression for more than a few hours, (3) the paraplegia was rapidly progressive over a few hours, following the collapse of a diseased vertebral body (there was usually a traumatic factor in the cord lesion as well as a compressive one), (4) there were multiple or diffuse spinal deposits seen on the plain spinal X-rays or myelogram, and (5) when the primary neoplasm was a bronchial carcinoma when neurological recovery was very rare since life expectation was usually too short to permit it. If a spinal metastasis was being treated by radiotherapy frequent neurological examinations were necessary. A small degree ofcedema might be sufficient to cause further interference with cord function: decompression, if it was to succeed, might have to be done as a matter of urgency. Radiological demonstration of unilateral and bilateral pars interarticularis defects, either incidentally or in association with acute or chronic backache, is not uncommon. Interest in these lesions stems from the findings of Lambl (1858) who observed discontinuity of the neural arch in spondylolisthesis and from the report of Neugebauer (1881) who described elongation and angulation of the pars interarticularis without loss of continuity. The generally accepted figure for the incidence of such defects, with or without spondylolisthesis, is 5-7 %; however, a recent review at Heatherwood Hospital, Ascot, of 1,050 lumbar spinal examinations, in which oblique projections were routinely used, revealed a rather lower incidence of 4 %. The nature of these abnormalities has for many years been the subject of controversy and contentious disagreement.
Stress Fractures of the
A congenital origin was postulated by Schwegel (1859) from his observation of two separate centres of ossification in each half of the neural arch. This theory was reasserted by Rambaud & Renault (1864) on the evidence of a series of relatively thick transparent sections of foetal bone: failure of fusion of such centres, should they exist, could produce a pars interarticularis defect. Subsequent investigation, however, using better techniques in more than 700 foetal and neonatal skeletons (Roche & Rowe 1953) has failed to confirm these observations. Such an origin therefore appears no longer to be acceptable.
Nevertheless racial and familial factors have been shown to predispose to the development of these lesions. Baker & McHolick (1956) investigated 400 children between the ages of 6 and 7, finding an incidence of 5%; examination of the parents of these affected children showed 28 % to have similar lesions. Wiltse (1962) found defects of this type in 26% of the direct relatives of his patients with this abnormality and also stated the incidence in negro males to be less than half that in white males. Racial inheritance was considered as a possible factor by Stewart (1953) , in his study in Alaskan Eskimos and Aleuts, when he found the remarkably high incidence of 26-3 %. For a number of reasons, this author was obliged to abandon this hypothesis in favour of a traumatic origin attributable to chronic stress.
That these lesions are in fact due to injuries has long been suspected. Much of the evidence in assessing their origin is radiological. It would appear that explanations other than trauma have been considered because the majority of patients come with the abnormality already established and subsequent examinations commonly fail to reveal any alteration in appearance.
Certain clinical factors weigh against a congenital origin. The lesions are frequently symptomatic, being productive of back pain and usually associated with a history of trauma. The precipitating traumatic incidents are usually mild, if indeed their exact nature can be determined. The patient may describe athletic strain, such as a fall at wrestling or insidious pain developing during a game of football. Rarely can these incidents be regarded as sufficiently severe to have produced a frank fracture and it appears reasonable to regard them as the culmination of a prolonged period of stress. In other cases in which the hazard is occupational, such as ballet dancing, floor scrubbing and persistent carrying of heavy weights, the pattern of stress leading to a fracture is comparable to that causing these lesions in other parts of the skeleton.
It has been shown that, although onset in the first decade is common, these patients usually present during adolescence and early adult life. By this time radiological examination frequently shows the lesions to be fully established. Males are more commonly affected than females, possibly because of greater physical activity. The neural
